INTRODUCTION
STUDY AREA 32 The study area targeted in this paper is the neighborhood of the American University of Beirut 33 (AUB). AUB is located in Ras Beirut overviewing the Mediterranean Sea (14) . To the south of 34 the campus is the Hamra/Ras Beirut region, including two vibrant streets, Bliss and Hamra 35 streets, which contain a rich array of amenities, including restaurants, services, galleries, theatres, 36 etc. (15, 16) . Streets in the neighborhood are local streets serving low-speed traffic. 37
In terms of walkability, infrastructure is relatively substandard, consisting of low-quality 38 narrow sidewalks with a multitude of obstacles, including but not limited to parking meters, large 39 trash bins, electricity poles, encroachment by construction sites and shops, etc. Consequently, an 40
individual is forced at several instances to cross the road to the sidewalk on the opposite side of 41 the road or even walk on the side of the road rather than on the sidewalk given the poor sidewalk 42 conditions. 43 FIGURE 1 presents a bird's-eye view of the neighborhood and the streets of interest. 1 FIGURE 1 Bird's-eye view of the neighborhood under study (17) The streets investigated in this study, besides the neighborhood as a whole, are: Bliss, Omar Bin 2 Abdul Aziz, Jeanne d'Arc, Mahatma Gandhi and Sadat. 3
LITERATURE REVIEW 4
Definition of Walkability 5 Despite the recent popularity of the concept of walkability in urban planning and design fields, 6 the term is rarely found in popular dictionaries and lacks a specific definition. Nonetheless, 7 general and broad definitions recognized by different agencies and authors are available. The 8 New Zealand Transport Agency describes walkability simply as -the extent to which the built 9 environment is walking-friendly‖ (18) . Another definition is provided by the Mayor of London 10 being -the extent to which walking is readily available […] as a safe, connected, accessible and 11 pleasant activity‖ (19) . Walkability has also been defined as - [t] he extent to which the built 12 environment is friendly to the presence of people living, shopping, visiting, enjoying or spending 13 time in the area‖ (20) . 14 Noticeably, the three latter definitions are complementary to one another indicating that 15 walkability is the extent to which the built environment encourages conducting walking trips. A 16 walkable environment should require short distances to reach one's destination and be barrier 17 free, safe, full of pedestrian infrastructure and destinations and upscale, leafy or cosmopolitan 18 (21) . The latter (upscale, leafy or cosmopolitan) hints at the pedestrian environment being 19 -pleasant for upper middle-class professionals, who have other choices for getting around‖ (22) . 20
Attributes Affecting Walkability 21
Provided that higher rates of walking are prevalent in highly-walkable areas (7), a certain 22 relationship between the walking environment and walkability is expected to exist (22) . Such a 23 relationship is highlighted by some research and acts as a policy lever for making walking more 24 pleasurable (9). Owen et al. indicate that - [t] here is a strong case that substantial and long-lasting 25 environmental and policy initiatives are an important opportunity for making physically active 26 choices easier and more realistic choices‖ (4) . 27 The literature recognizes numerous attributes of the walking environment which have an 1 effect on walkability. Eighty-four of such attributes have been identified and classified under 17  2  categories as displayed in TABLE 1 on the following page.  3 Although diverse in nature, a good amount of research has been conducted to date not 4 only to identify which attributes of the walking environment have an effect on walkability, but to 5 what extent. Much of the research aims at identifying certain indices or level of service measures 6 which would enable analysts to easily measure walkability through significant walking-7 environment attributes. 8 Weinberger et al. study the power of the readily available Walk Score ® model as a cost-9 effective and transferrable predictor of walkability (9) . The Walk Score ® model assigns scores, 10 on a scale of 100, to neighborhoods by implementing a certain pointing system (refer to (9)) to 11 amenities located within a 1-mile buffer (9) . Furthermore, a distance decay function is utilized in 12 order to give closer amenities a higher value on the point scale (9) . A penalty of up to 10 points 13 can be implemented based on density of intersections and average block length (9) . However, the 14 creators of Walk Score ® indicate that the score still lacks certain information on -design and 15 safety elements including street characteristics (like sidewalk conditions and speeding traffic), 16 safety from crime, and natural elements like topography‖ (9). 17 Frank et al., on the other hand, propose an index which utilizes normally available data 18 such as residential density, mixed use, connectivity and retail floor area ratio (25 regions of the world -including the U.S., Australia and China (7, 22, 26) . 33 Stevens presents a review of the most significant attempts of measuring walkability 34 preceding the year 2005, including the conceptual frameworks of McMillan and Moudon and 35
Lee as well as the work of Pikora and Colleagues and many others (1). 
DATA AND DESCRIPTIVE FINDINGS

26
As part of the Neighborhood Initiative at the American University of Beirut, a survey was 27 launched in November 2013 to collect data on the daily commute of students to and from the 28 university, the potential for switching to a new taxi sharing service, the students' walking 29 patterns in the neighborhood of AUB and their satisfaction with the neighborhood walkability. 30
The Survey 31
The survey was web-based and all university students were invited to participate through e-mail. 32 The survey remained active for three weeks within which students were sent two reminders to 33 complete the survey. 34 Out of 7920 current students (then), 2291 started the survey (28.93% of the student 35 population). Only 1393 students (17.59% of the student population, 60.80% of respondents) 36 completed the survey whereas the remaining 898 only submitted partial responses. 37
Walkability Questions 38
The questions targeted in the walkability section of the survey are mainly divided into the 39 following categories: questions targeting the walkability at a neighborhood level, questions 40 targeting walkability on Bliss street which borders the university from the southern side, 41 questions targeting walkability on a chosen street -based on which street the respondent uses the 42 most to conduct his or her commute or daily walking trips, respondent's suggested interventions, 43 respondent's level of agreement with given statements regarding walking in the neighborhood of 1 AUB and respondent's on-foot trips on the last day he or she came to AUB. 2 At the neighborhood level, an initial question inquires about the respondent's satisfaction 3 with the walking environment in the neighborhood of AUB. The respondent is then inquired 4 about his or her satisfaction with attributes of the walking environment -at a neighborhood level 5 -on a 7-point Likert scale ranging from very dissatisfied to very satisfied. Similarly, at the level 6 of separate streets, whether Bliss street or the chosen street, the respondent is asked to rate his or 7
her satisfaction with given attributes of the walking environment along that street on a 7-point 8
Likert scale ranging from very dissatisfied to very satisfied as well. The respondent is also asked 9 to rate how bothered he or she is by another set of attributes, also on a 7-point Likert scale which 10 ranges, however, from not at all to very much. All latter attributes are listed in Finally, within the walkability section of the survey, respondents are asked to list the 1 places visited on foot during their last day at AUB -if any -and the time at which these trips 2 were conducted. 3 Besides the questions included in the walkability section of the survey, respondents are 4 asked about their socio-economic characteristics, including gender, year of university education, 5 major area of study and corresponding faculty, household income and others. Also, all 6
respondents are asked about their satisfaction with their current commute at the beginning of the 7 survey. 8
Data Cleaning 9
Given that not all questions in the survey were mandatory in addition to 39.20% of the responses 10 being incomplete, data cleaning is necessary prior to utilizing the data. Note that data from 11 incomplete responses has been used as well -when possible. Accordingly, the data is prepared to 12 take into consideration missing answers. However, the instances of missing answers to questions 13 of concern to this study are few and, therefore, such observations are eventually excluded. 
On-Foot Commuters Model (OFC)
Said, M., M. Abou-Zeid, and I. Kaysi Given the difference in magnitudes, the level of satisfaction with the walking environment 9 is more sensitive to the neighborhood attributes than it is to the other significant latent variables 10 (whether for OFC or NFC). This indicates that, regardless of trip purpose, walkers of the 11 neighborhood of AUB are highly sensitive to changes in the general aspects of the walking 12 environment. 13 The difference between the two models, however, indicates different perspectives based 14 on personal preferences in terms of commute. The models indicate that in the case of people who 15 typically commute on foot (i.e. the case of on-foot commuters), individuals are sensitive to 16 physical aspects of the sidewalk, being the sidewalk width and quality, rather than the diversity 17 of activities along the pathway. However, for those who don't (i.e. the case of non-foot 18 commuters), individuals are insensitive to the latter physical aspects, but are instead more 19 sensitive in terms of satisfaction to the availability and diversity of activities. 20 The latter observations are sensible as it is hypothesized that frequent on-foot commuters 21 are more concerned with the comfort in conducting their trip which is mostly represented by the 22 neighborhood attributes and the sidewalk quality and width on chosen street. As for individuals 23 who generally conduct on-foot trips for purposes other than commute (such as for shopping, 24 eating, personal business, etc.), the diversity of activities becomes an important factor. The fact 25 that sidewalk quality and width on chosen street has become insignificant can be explained by 26 the reality that walking on sidewalks in Lebanon is an option rather than an obligation; walking 27 on the sides of the road rather than the sidewalk is a norm to avoiding low-quality and narrow 28 sidewalks. 29
Non-Foot Commuters Model (NFC)
Additionally, a previous version of the model tested for the effect of gender on the level 30 of satisfaction with the walking environment through the inclusion of gender dummies. Such 31 dummies were later excluded from the model due to their insignificance. It is important to 32 indicate, however, that the students are asked about their day-time trips. Therefore, the two 33 models are representative of trips that are conducted during naturally lit and relatively crowded 34 times of the day; concerns with safety are minimal, which may explain the insignificance of 35 gender. 36
Policy Interventions 37
Any form of intervention in order to improve the level of satisfaction with the walking 38 environment and, accordingly, walkability needs to target either pedestrians who conduct their 39 trips for commuting purposes (such as reaching AUB), pedestrians conducting day-time trips for 40 other purposes or both at once. 41
Generally, given the high influence of neighborhood attributes on the level of satisfaction 42 with the walking environment for both models, it is important to target the underlying factors of 43 the latter latent variable in order to attain the greatest increase in satisfaction for both pedestrian 44 populations. Furthermore, the magnitude of the factor loadings of neighborhood attributes on its 45 indicators suggests the extent to which changing these attributes would impact the level of 1 satisfaction with the walking environment (even though the causality goes from the latent 2 variables to their indicators, the latent variables can be extracted given the factor loadings; the 3 higher the factor loading, the higher the association between a latent variable and the given 4 indicator). For instance, in the case of OFC, improving the pedestrians' satisfaction with the 5 condition of the sidewalk in terms of sidewalk blockage -intuitively, by decreasing sidewalk 6 blockage -would lead to the greatest impact on their satisfaction with the walking environment 7 whereas in the case of NFC, the highest loading is on the indicator ease of pedestrian crossing. 8 It is important to note, however, that adjusting some factors comes at more ease and 9 lower costs than others. by providing a larger effective sidewalk width without changing the overall width. 28
Interventions targeting the diversity of activities in the neighborhood, on the other hand, 29
would impact the satisfaction with the walking environment for students who do not commute to 30 AUB on foot but rather walk in the neighborhood for other trip purposes. Similarly to the latter, 31 the impact would be small compared to interventions targeting neighborhood attributes. 32 Furthermore, increasing diversity of activities in a neighborhood which is already quite diverse 33 in terms of activities is a complex task that is likely to provide only marginal benefits. 34
CONCLUSION
35
The topic of walkability has been of great interest to transportation and urban planning 36 researchers due to the numerous benefits accrued as a result of increasing the share of trips 37 conducted on foot. Such benefits not only span health benefits, but also social, environmental 38 and economic benefits (2) . 39
This paper studied the level of satisfaction of students with the walking environment in 40 the neighborhood of the American University of Beirut (AUB) in the capital of Lebanon, Beirut. 41
Given the generally poor walking conditions of the neighborhood, including but not limited to 42 poor quality sidewalks and sidewalk infringement by shops, construction sites, large garbage 43 bins and parked vehicles, there is a vital need to identify the most efficient intervention in order 44 to increase people's level of satisfaction with the walking environment, which, in turn, would 45 increase the rate of trips conducted on foot. 46
Two structural equation models (SEM) have been developed based on data collected 1 through a survey distributed to students of AUB to identify the elements of the walking 2 environment with greatest impacts on the level of satisfaction with the walking environment. The 3 first SEM targets frequent on-foot commuters while the second targets those who typically 4 commute on foot for purposes other than commuting. 5 The study identified that, for both, the first group and the second, general aspects of the 6 walking environment, being the ease of pedestrian crossing, sidewalk blockage, cleanliness of 7 sidewalk, vehicular traffic on streets and motorcycles going against traffic on one-way streets, 8 have an apparent impact on the level of satisfaction with the walking environment. As for 9
sidewalk width and quality on streets leading to the university, they are mainly of concern to 10 frequent on-foot commuters, while others are more concerned with the diversity of activities 11 along streets serving the neighborhood. Consequently, different policy interventions have been 12 suggested, with the most prominent being the improvement of the general aspects of the walking 13 environment listed above as it has the greatest impact on the level of satisfaction and targets both 14 groups. 15 All in all, while acknowledging the elevated satisfaction of on-foot commuters with their 16 commute compared to commuters of other modes, their satisfaction with the walking 17 environment is close to neutral, indicating room for improvement. Improvements to the walking 18 environment would not only target the current on-foot commuters, but encourage additional 19 walking trips overall, for on-foot commuters and non-commuters alike. Suggested policy 20 interventions are therefore of great importance and priority. 21 As for study limitations and extensions, one of the limitations is that some attributes of 22 the walking environment have not been included as part of the study, such as sidewalk 23 connectivity, block length, pedestrian volume, etc. This study is also mainly representative of the 24 perception of young adults (university students) towards the walking environment and only of 25 day-time trips. Furthermore, collected physical data can be added to the modeling process in 26 order to include observed data besides latent in the two models included in this study. Lastly, 27 given current plans by the Municipality of Beirut to upgrade the walking conditions of one of the 28 streets studied in this paper, another extension would be investigating the change in the level of 29 satisfaction with the walking environment and walking patterns in the neighborhood and, 30 specifically, on the upgraded street. The latter extension can be conducted in conjunction with 31 modeling mode switching. 32 The results of this study can be applied in settings within the city of Beirut similar to the 33 neighborhood of AUB; that is, neighborhoods consisting of local, low-speed, streets which are 34 highly diversified in terms of activities and amenities. 35
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